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THE ACTIVE PRINCIPLES Op ERGOT
I .
I n t r o d u c t io n *
One o f  th e  m ost i n t e r e e t i n f f  d r u g s , from b o th  a 
p h a rm a c o lo g ic a l  and t h e r a p e u t i c  p o i n t  o f  v ie w , i s  e r g o t ,  
and r e c e n t l y  t h i s  i n t e r e s t  h a s  b e en  i n c r e a s e d  owing t o  th e  
i s o l a t i o n  o f  c e r t a i n  new a c t i v e  p r i n c i p l e s *
A p art  from i t s  im p o r ta n c e  i n  m e d ic in e ,  e r g o t  has  
c la im e d  a t t e n t i o n  as th e  c a u s e ,  th r o u g h  i t s  p ré s e n c e  i n  
r y e - b r e a d ,  o f  e p id e m ic s  o f  e r g o t i s m  once common th ro u g h o u t  
E u ro p e .
There a r e  few d ru g s  more f a m i l i a r  to  t h e  p h y s ic ia n ;  
t h e r e  a re  few o f  w hich  h i s  knowledge i s  more i n e x a c t  o r  
t h e  u s e s  more e m p i r i c a l .
T here  a r e  many d i f f e r e n t  v iew s a c c o u n t in g  f o r  t h i s  
c o n d i t i o n  o f  a f f a i r s .  I t  i s  g e n e r a l l y  a d m it te d  t h a t  e rg o t  
i s  o f  u n s t a b l e  c h a r a c t e r  and u n c e r t a i n  c o m p o s i t io n .
P r e p a r a t i o n s  o f  t h i s  s u b s ta n c e  r a p i d l y  l o s e  t h e i r  
a c t i v e  p r o p e r t i e s  and become i n e r t ,  " th e  q u a n t i t y  s u f f i c i e n t  
t o  p roduce  v e ry  marked e f f e c t s  i n  Autumn may be found 
e n t i r e l y  i n e r t  i n  th e  S p r in g "  (C uslm y), w h i l s t  i t s  kno^m 
and unJmown a c t i v e  p r i n c i p l e s ,  even i n  t h e  f r e s h  d ru g ,  v a ry  
i n  t h e i r  r e l a t i v e  s t r e n g t l i s ,  r e a d i l y  decom pose, and a re  
i n c o n s t a n t  i n  t h e i r  p r e s e n c e .
T hat tJie i n c i d e n c e ,  o f  t h e  r e l a t i v e  s t r e n g t h s  and 
p r o p o r t i o n s  o f  t h e  a c t i v e  p r i n c i p l e s  o f  e r g o t ,  i s  i r r e g u l a r ,
i s  s u p p o r te d  by th e  f a c t  t h a t  i n  some o ases  o f  e rg o t i s m ,  
t h e  m ost n o t a b l e  f e a t u r e  i s  c o n v u l s io n s ,  w h i l s t  i n  o t h e r s ,  
g an g ren e  i s  m o s t ly  p r e s e n t .  T h is  shows t h a t  t h e  com posi­
t i o n  o f  e r g o t  i s  v a r i a b l e ,  som etim es o n e ,  and som etim es th e  
o t h e r  a c t i v e  p r i n c i p l e  p r e p o n d e r a t i n g .
F u r t h e r ,  w h i l s t  i t  h a s  b e e n  g e n e r a l l y  a c c e p te d  t h a t  
th e  a c t i o n  o f  e r g o t  i s  t h e  r e s u l t a n t  o f  th e  a c t i o n s  o f  c e r t a i n  
a c t i v e  p r i n c i p l e s ,  t h e r e  i s  a  g r e a t  d i f f e r e n c e  o f  o p in io n  a s  
t o  th e  i d e n t i t y  o f . t h e s e  a c t i v e  p r i n c i p l e s .
The c h a r a c t e r i s t i c  a c t i o n  and u s e s  o f  e r g o t  a re  i n  
c o n n e c t io n  w i th  th e  u t e r u s ,  and i t  i s  j u s t  on t h e s e  p o i n t s  
t h a t  th e  r e s u l t s  o f  e x p e r im e n ta l  r e s e a r c h  and th e  e x p e r ie n c e s  
o f  o b s t e t r i c i a n s  d i s a g r e e .
T h is  d i f f e r e n c e  o f  o p in io n ,  b e tw een  c l i n i c a l  and 
s c i e n t i f i c  w o rk e r s ,  i s  p ro b a b ly  due t o  txxe f a c t  t h a t ,  w h i l s t  
th e  fo rm e r  a r e  w ork ing  w i th  a  m ix tu re  o f  a c t i v e  p r i n c i p l e s  
whose a c t i o n s  may, i n  some r e s p e c t s ,  be a n t a g o n i s t i c ,  th e  
l a t t e r  a re  w ork ing  w i th  more o r  l e s s  p u re  s u b s ta n c e s  o f  
d e f i n i t e  p h a rm a c o lo g ic a l  a c t i o n .
On t h e  one hand e r g o t  i s  s a i d  t o  c au se  p e r i s t a l t i c  
c o n t r a c t i o n  o f  th e  u t e r u s  (H ale- W h ite ) ;  w h i l s t  on th e  
o t h e r ,  o b s t e t r i c i a n s  c o n te n d  t h a t  i t  c a u se s  t e t a n y  o f  the  
u t e r u s  i n  l a b o u r , and on t h a t  a c c o u n t ,  owing to  i t s  d a n g e rs  
t o  t h e  f o e t u s  and t h e  c o u rs e  o f  l a b o u r ,  h o ld  t h a t  i t  sho u ld  
n e v e r  be g iv e n  u n t i l  a f t e r  t h e  e x p u ls io n  o f  th e  u t e r i n e
c o n te n t s  ( J e l l e t t ) .  Some, i n d e e d ,  t h in k  t h a t  t h e s e  f e a r s  
a r e  e x a g g e ra te d ,  t h a t  i t  i s  a  q u e s t i o n  o f  dosage  (C ushny); 
o t h e r s ,  t h a t  i t  may be g iv e n  b e f o r e  e x p u ls io n  o f  t h e  
p l a c e n t a  as  a  p r e v e n t iv e  a g a i n s t  " f l o o d in g " ,  though  i t  h a s  
b e en  th o u g h t  t h a t  when so  g i v e n ,  i t  i s  a p t  t o  cause  th e  
i r r e g u l a r  c o n t r a c t i o n  o f  th e  u t e r u s  known a s  " h o u r - g l a s s " 
c o n t r a c t i o n ,  i n  which t h e r e  i s  r e t e n t i o n  o f  t h e  p l a c e n t a  
i n  th e  u p p e r  segm ent ( G a la b i n ) . (The w r i t e r  h a s  had 
p e r s o n a l  e x p e r ie n c e  o f  t h e s e  two c o n d i t i o n s  as  th e  r e s u l t  
o f  e r g o t  so  g i v e n . )
A g a in ,  i t s  t h e r a p e u t i c  u se  i n  h a e m o rrh a g e , e x c e p t  i n  
t h a t  from th e  u t e r u s ,  i s  a t  v a r i a n c e  wi.th i t s  a c t i o n  i n  
r a i s i n g  th e  b lo o d  p r e s s u r e ,  by  c o n s t r i c t i o n  o f  th e  a r t e r ­
i o l e s .
I t  h a s  been  so u g h t  i n  t h e s e  rem arks  t o  shew th e  
c h a o t i c  s t a t e  o f  ou r knowledge o f  the  c h e m is t ry  and p h a r ­
m acology o f  e r g o t ,  w h ich  has  i t s  c o r o l l a r y  i n  th e  e m p ir ic ism  
o f  i t s  t h e r a p e u t i c s .
I t  i s  a  v a lu a b l e  drug w i th  a  s p e c i f i c  a c t i o n  on an 
o rg a n  s p e c i a l l y  s u b j e c t  t o  d i s e a s e  from  i t s  g r e a t  p h y s io ­
l o g i c a l  a c t i v i t y ,  b u t  i t  i s  e s s e n t i a l  t h a t  we sh o u ld  u se  
i t  i n t e l l i g e n t l y  i f  we a re  t o  g a in  i t s  f u l l e s t  sen ^ -ice .
The s u b j e c t  o f  t h i s  t h e s i s  i s  t o  g iv e  a re v ie w  o f  
p r e s e n t  day knowledge o f  e r g o t ,  w i th  s p e c i a l  r e f e r e n c e  to  
a c t i v e  p r i n c i p l e s  r e c e n t l y  i s o l a t e d ,  i l l u s t r a t e d  by case s  
i n  which t h e s e  have b e en  u s e d .
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I I .
HISTORICAL OUTLINE.
F o r many y e a r s ,  th o se  who were engaged i n  th e  
i n v e s t i g a t i o n  o f  th e  a c t iv e  p r i n c i p l e s  o f  e r g o t ,  o n ly  
su cceed ed  i n  i s o l a t i n g  some o f  i t s  i n e r t  c o n s t i t u e n t s .
The p h y s i o l o g i c a l l y  a c t i v e  p r e p a r a t i o n s  th e y  were a b le  
to  o b t a i n  were s im p ly  crude r e s i n o u s  m ix tu r e s ,  w hich  t h e i r  
d i s c o v e r e r s  r e g a rd e d  as a c id s  o r  a l k a l o i d s  a c c o rd in g  to  
t h e i r  m ethods o f  p r e p a r a t i o n .
In  1814 , P e t t e n k o f e r  i s o l a t e d  some c r y s t a l s  from 
e r g o t  w hich  he th o u g h t  re se m b le d  th o s e  o f  m o rp h in e .
I n  1826 , Combes, w orking  on e r g o t ,  s t a t e d  t h a t  he 
found  s t a r c h  b u t  cou ld  n o t  s e p a r a t e  any a c t i v e  p r i n c i p l e ,  
and down t o  ab o u t 1850, p r a c t i c a l l y  n o th in g  was known o f  
i t s  ch em ica l  c o m p o s i t io n .
The f i r s t  im p o r ta n t  c o n t r i b u t i o n  on th e  s u b j e c t  was 
made by W iggers i n  1851. He fo u n d , i n  h i s  a n a l y s i s  o f  
e r g o t ,  a waxy s u b s ta n c e  which he c a l l e d  c e r i n ,  35 p e r  c e n t ,  
o f  o i l ,  s u g a r  and p h o s p h a te s .
He, a l s o ,  found i n  i t  a r e s in o u s  body s o lu b le  i n  
a lc o h o l  b u t  i n s o l u b le  i n  e t h e r  and w a te r ,  w hich  he c a l l e d  
e r g o t i n .  T h is  r e s i n  he th o u g h t  to  be an  a c t iv e  p r i n c i p l e  
f rom  i t s  toxi o a c t i o n  on c o c k s .
F u r t h e r ,  he sh rew d ly  su g g e s te d  t h a t  th e  t h e r a p e u t i c  
p r o p e r t i e s  o f  e r g o t  p r e p a r a t i o n s  were due t o  a  w a te r  so lu b le  
p r i n c i p l e .
I n  1842 , B onjean  p u b l i s h e d  th e  r e s u l t s  o f  h i s  r e s e a r c h e s .
He found two a c t i v e  p r i n c i p l e s  i n  e r g o t ,  one o f  which was a
p o w e rfu l  p o i s o n ,  and th e  o t h e r  a  v a lu a b l e  m e d ic in a l  s u b s ta n c e .
He c 'a l le d  th e  fo rm er o i l  o f  e r g o t ,  and th e  l a t t e r
e r g o t i n .  E r g o t in  soo n  came i n t o  g e n e r a l  u s e  as a d rug  i n  
v a r io u s  d i s e a s e s  su ch  a s  h a e m o p ty s is ,  d y s e n t e r y ,  e t c . ,  and to  
t i l l s  day i s  s t i l l  known as  B o n jea n ’ s E r g o t i n .
A lo n g  t im e  a f t e r  -  i n  1864 -  W enzell d i s c o v e r e d  two 
a l k a l o i d s ,  e r g o t in e  and e c b o l in e ;  an d , l a t e r ,  i n  1874 , 
Buciiheim d e c l a r e d  t h a t  " th e  p u t r i d  and s e p t i c  s u b s ta n c e s "  
were the  s o l e  so u rc e  o f  t h e  a c t i o n  o f  e r g o t ,  a  th e o r y  t h a t  
i n  t h e  l i g h t  o f  l a t e s t  knowledge on th e  s u b j e c t ,  was n o t  so 
f a r  a s t r a y  as would a t  f i r s t  s i g h t  seem.
The f i r s t  a p p ro a ch  to w a rd s  th e  i s o l a t i o n  o f  a  pu re  
a c t i v e  p r i n c i p l e  from  e rg o t  was made by T a n re t  i n  1875 , who 
f i r s t  d e s c r ib e d  th e  ,c r y s t a l l i n e  a l k a l o i d  " e r g o t i n i n e " , and 
an amorphous a l k a l o i d  w hich he r e g a rd e d  a s  a mere p h y s i c a l  
m o d i f i c a t io n  o f  th e  c r y s t a l l i n e .
A lth oug h  the  a l k a l o i d  was found by su b s e q u e n t  w orkers 
i t  was n o t  a lw ays r e c o g n is e d  as su c h  -  hence  i t s  v a r i e t y  o f  
synonyms, e . g .  p i c r o s o l e r o t i n e ,  D ra g e n d o r f f  and PO dw ysso tsk i, 
1877; s c l e r o c r y s t a l l i n e , P o d w y sso tsk i ,  1885; s e c a l i n e ,
J a c o b i ,  1897 ,
I n  1884 , R obert p u b l i s h e d  t h e  r e s u l t s  o f  h i s  im p o r ta n t
i n v e s t i g a t i o n s .
He s t a t e d  t h a t  e rg o t  c o n ta in e d  t h r e e  a c t i v e  p r i n c i p l e s  -  
e r g o t i n i c  a c i d ,  s p h a c e l i r io  a c i d , and c o r n u t i n e ,  an a lk a lo i d .
E r g o t i n i c  a c id  i s  a  g l u o o s i d e ,  s o lu b le  i n  "water.
I t  d e p re s s e s  th e  c e n t r a l  n e rv o u s  sy s te m , and lo w ers  th e  
b lo o d  p r e s s u r e .  I t  has  b een  d e s c r i b e d  by K r a f t  a s  a m ix tu re  
c o n ta in in g  s e c a le -a m in o ~ s u lp h o n ic  a c i d .  R o bert  s t a t e d  t l i a t  
i t  had  no t h e r a p e u t i c  v a l u e .  He c la im e d  t h a t  s p h a c e l i n i c  
a c id  and th e  a l k a l o i d  c o rn u t in e  were th e  t h e r a p e u t i c  p r i n ­
c i p l e s  o f  e r g o t ;  t h a t  b o th  c a u se  c o n t r a c t i o n  o f  th e  u t e r u s  
and r a i s e  th e  b lo o d  p r e s s u r a ,  b u t  t h a t  t h e y  d i f f e r e d  i n  
t h e i r  t o x i c  e f f e c t s ,  th e  a c id  g iv in g  r i s e  t o  gangrene  w h i l s t  
th e  a l k a l o i d  had a c o n v u ls a n t  a c t i o h  l i k e  s t r y c h n i n e .
L a t e r ,  R o b e r t ,  i n  1889, h e ld  c o r n u t in e  t o  be th e  b e s t  
a c t i v e  p r i n c i p l e  f o r  t h e r a p e u t i c  u s e ,  T a n re t* s  e r g o t i n i n e ,  
he s a i d ,  was i n a c t i v e ,  -  an  o p in io n  which was s t r o n g l y  
combated by T a n r e t .
R e l i e r  i n  1894 d e c la r e d  t h a t  T a n re t* s  e r g o t i n i n e  
and R o b e r t ’ s c o r n u t in e  were one and th e  sam e. He, l a t e r ,  
i n  1896 , w ith d rew  t h i s  o p in io n ,  and m a in ta in e d  t h a t  c o rn u t in e  
was a  p ro d u c t  o f  d e c o m p o s i t io n  o f  e r g o t i n i n e .
J a c o b i  p u b l i s h e d  h i s  im p o r ta n t  r e s u l t s  i n  1897.
He a g re e d  g e n e r a l l y  w i th  R o b e r t  on t h e  c o m p o s i t io n  
o f  e r g o t i n i c  a c id  and c o r n u t in e  b u t  d i f f e r e d  from  him on t l i a t  
o f  s p h a c e l i n i c  a c i d .  He found from  h i s  a n a l y s i s  t h a t  
s p h a c e l i n i c  a c id  was a  m ix tu re  c o n ta in in g  an  a c t iv e  p r i n c i p l e ,  
a  n i t r o g e n  f r e e  r e s i n  wliioh he c a l l e d  " s p h a c e lo to x in "  i n  
c o m b in a t io n  w i th  an  e le m e n ta ry  p r i n c i p l e  " e rg o c l t ry s in "  aid 
and i n a c t i v e  a l k a l o i d  " s e c a l i n "  t o  fo rm  " o h ry s o to x in "  and 
" s e c a l i n t o x i n "  r e s p e c t i v e l y .
J a c o b i ' s  c o n c lu s io n s  were g e n e r a l l y  a c c e p te d  up t i l l  
th e  r e c e n t  d i s c o v e r i e s  o f  B a rg e r  and C a r r ,  and K r a f t .
I n  1904 , V ah len  p u b l i s h e d  th e  r e s u l t s  o f  h i s  e x p e r i -  
mejits v fith  a w a te r  s o l u b l e  p r i n c i p l e  which he c la im e d  to  
have d i s c o v e r e d ,  and to  which he gave th e  name o f  C la v in .
I n  1906 , B a rg e r  and C a r r  i s o l a t e d  a  h ig h ly  a c t i v e  
a k l a l o i d  from e r g o t  w hich  t h e y  named e r g o t o x i n e ,  and wloich, 
though  i t s e l f  am orphous, can  i n  th e  form  o f  i t s  c r y s t a l l i n e  
s a l t s  be p r e p a r e d  i n  a  s t a t e  o f  chem ica l  p u r i t y .
In d e p e n d e n t ly  and c o - i n c i d e n t l y , K r a f t  i s o l a t e d  an 
amorphous a l k a l o i d  i d e n t i c a l  i n  e v e ry  r e s p e c t  w i th  
e r g o t o x i n e .  He c a l l e d  i t  " h y d r o e r g o t i n in e " .  I t  h a s  
s in c e  been  shown t h a t  " e rg o to x in e "  o r 'h y d r o e r g o t i n i n e " i s  
th e  h y d r a t e  o f  T a o r e t ' s  c r y s t a l l i n e  e r g o t i n i n e ,  and  t l i a t  
e i t h e r  can  e a s i l y  be c o n v e r te d  i n t o  th e  o t h e r ;  and a l s o ,  
t h a t  th e  a c t i v e  p r i n c i p l e s  p r e p a re d  b o th  by R o b e r t  and 
J a c o b i  owe t h e i r  a c t i v i t y  t o  t h e  p re s e n c e  i n  them o f  
e r g o t o x i n e .
The l a t e s t  d i s c o v e r y  i s  t l i a t  o f  B a rg e r  and D ale  i n  
May 1909 . They announced th e  d is c o v e ry  o f  th e  a c t iv e  
p r i n c i p l e s  p a r  aliy d r  oxyphenyl e th y l  amine and a t r a c e  o f  
i s o  amyl aiTiine i n  aqueous e x t r a c t s  o f  e r g o t ;
These s u b s ta n c e s  a r e  a c t i v e  p r e s s o r  p r i n c i p l e s  which 
a re  p roduced  by th e  a c t i o n  e i t h e r  o f  th e  fe rm e n ts  n o rm a lly  
p r e s e n t  i n  e r g o t  o r  by b a c t e r i a l  a c t i o n .
S t i l l  more r e c e n t l y  -  i n  J u ly  o f  1909 -  T a n re t  
i s o l a t e d  an  a l k a l o i d  from  e r g o t  which he term ed e r g o t i o n i n e .
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b u t  t h e r e  i s  no e v id en ce  t h a t  i t  i s  p h y s i o l o g i c a l l y  a c t i v e .  
T h is  b r i n g s  u s  up to  t h e  p r e s e n t  t im e ,  and e r g o to x in e ,  
p a ra h y d ro x y p h e n y le th y la m in e ,  and a t r a c e  o f  isoam ylam ine 
may be c o n s id e re d  i n  t h e  l i g h t  o f  ou r  p r e s e n t  knowledge as 
th e  a c t i v e  p r i n c i p l e s  o f  e r g o t .
9.
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HlAPmCOLOGY OP ERGOTOXINE.
I t  h a s  been  found  from e x p e r im e n ts  on a d e c e r e b r a t e d  
c a t  u n d e r  a r t i f i c i a l  r e s p i r a t i o n ,  t h a t  some e r g o t  p r e p a r a ­
t i o n s  g iv e  r i s e  t o  t h e  fo l lo w in g  s p e c i f i c  e f f e c t s
(1) A p r im a ry  s t i m u l a t i o n  o f  p l a i n  m u sc le ,  e s p e c i a l l y  
o f  th e  a r t e r i e s ,  th e  u t e r u s ,  and th e  s p h i n c t e r  i r i d i s .
(2) A secondary p a r a l y s i s  o f  th e  m otor e le m e n ts  o f  th e  
n e rv e  e n d in g s  o r  m yoneural j u n c t i o n s  which a re  s e rv e d  by 
t h e t r u e  s y m p a th e t ic  sy s te m  and a re  s t i m u l a t e d  by t h e  s u p ra ­
r e n a l  a c t i v e  p r i n c i p l e ,  t h e  norm al f u n c t i o n s ,  a t  th e  same 
t im e ,  o f  th e  i n h i b i t o r  e le m e n ts  and o f  t h e  autonom ic  c r a n i a l  
and s a c r a l  r o o t  ne i 'ves n o t  b e in g  a f f e c t e d ,
T liis  doub le  a c t i o n  i s  b e s t  b ro u g h t  o u t  on th e  v a so ­
m otor sy s te m .
I f  a  s t r o n g  dose o f  an  e r g o t  p r e p a r a t i o n  such  as 
o h r y s o to x in  o r  com m erc ial e r g o t i n i n e  (w hich i s  c h i e f l y  
e rg o to x in )  be i n j e c t e d  i n t o  a  v e i n ,  t h e r e  i s  a  marked and 
w e l l  s u s t a i n e d  r i s e  i n  th e  b lo o d  p r e s s u r e .  I f  d u r in g  t h i s  
r i s e ,  t h e  sy m p a th e t ic  n e rv e  su p p ly  i s  e x c i t e d  by  f a r a d i s a t i o n
o f  t h e  s p i n a l  c o rd  o r  by th e  i n t r a v e n o u s  i n j e c t i o n  o f  su p ra r  
r e n a l  e x t r a c t  o r  n i c o t i n e ,  t h e r e  i s  a  f a l l  i n s t e a d  o f  t lx  
u s u a l  r i s e ;  t h e r e  i s  a  v a so -m o to r  r e v e r s a l .
Cushny w i th  p h a rm aco p e ia l  p r e p a r a t i o n s  o b ta in e d  s i m i l a r  
r e s u l t s  a l th o u g h  i n  a  l e s s  marked form , the  s e c o n d a ry  o r  
p a r a l y t i c  e f f e c t  b e in g  r e l a t i v e l y  s l i g h t .
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H e, l i k e  B a rg e r  and D a le ,  i n  tlie  ab sence  o f  a b e t t e r  
e x p l a n a t i o n ,  co nc lud ed  t l i a t  t h e  p r im a ry  e f f e c t  was due to  
one a c t i v e  p r i n c i p l e  and th e  seco n d ary  to  a n o th e r .
The d i s c o v e r y ,  how ever, by B a rg e r  and C a r r ,  o f  th e  
a l k a l o i d  e rg o to x in e  and i t s  i s o l a t i o n  i n  th e  form o f  p u re  
s a l t s ,  showed t h a t  t h i s  was n o t  th e  c a s e .
I t  was found t h a t  t h e s e ,  when g iv e n  i n  v e ry  sm a ll  
d o s e s ,  gave r i s e  t o  r e s u l t s  i d e n t i c a l  i n  ev ery  way w i th  
th o s e  p ro d u ced  by l a r g e  d o ses  o f  o h r y s o to x in ;  th e  l o g i c a l  
c o n c lu s io n  t h e r e f o r e  b e in g  t h a t  b o th  p r im a ry  and se co n d a ry  
e f f e c t s  were due e n t i r e l y  t o  e r g o t o x i n e .
The s t r e n g t h  o f  any g iv e n  dose  o f  th e  a l k a l o i d  i n  
th e  form o f  a p u re  s a l t  may be a p p ro x im a te ly  e s t im a te d  by 
i t s  d e p r e s s o r  a c t i o n  when opposed to  t h a t  o f  a p r e s s o r  as 
s u p r a r e n a l  e x t r a c t  o r  o t h e r  e x c i t a n t  o f  th e  v a so -m o to r  
sy s tem ; t h u s , i n  a d e c e r e b r a t e  c a t  u n d e r  a r t i f i c i a l  r e s p i r ­
a t i o n ,  0*5 n^m. p e r  K i l o ,  r e v e r s e s  th e  p r e s s o r  e f f e c t  o f  
0-1 mgm. o f  s u p r a r e n a l  e x t r a c t  on th e  s y m p a th e t ic  sy s te m .
The most t y p i c a l  r e s u l t s  were o b ta in e d  i n  th e  
d e c e r e b r a t e d  anim al u n d e r  a r t i f i c i a l  r e s p i r a t i o n ,  a s  by 
t h e s e  means th e  r e s u l t s  were f r e e  from t h e  v i t i a t i n g  
i n f lu e n c e  o f  t h e  h ig h e r  c e n t r e s  i n  t h e  m e d u l la ,  upon which 
th e  a l k a l o i d  had a  d e p r e s s a n t  e f f e c t .
The a c t i o n  o f  e rg o to x in e  i s  p e r i p h e r a l .  I t  f i r s t  
s t i m u l a t e s ,  t h e n  p a r a l y s e s  th e  sy m p a th e t ic  m otor m yoneural 
j u n c t io n s  i n  p l a i n  m u sc le ,  as i s  p roved  by th e  f a c t  t l i a t  i t  
r e a c t s  t o  b a riu m  c h lo r i d e  bfb n o t  t o  s u p r a r e n a l  e x t r a c t ;
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o r  a g a in ,  i f  the m yoneura l j u n c t io n s  a re  p a r a ly s e d  by  
a p o o o d e in e ,  th e  p r im a ry  o r  p r e s s o r  e f f e c t  on th e  i n j e c t i o n  
o f  e rg o to x in e  does n o t  f o l lo w .
E rg o to x in e  a l s o  a c t s  on t h e  stom ach and i n t e s t i n e s ,  
and b l a d d e r .
D ale  found e rg o to x in e  t o  have v e ry  s l i g h t  a c t i o n  on 
th e  i s o l a t e d  h e a r t .  On th e  i n t a c t  an im al w i th  m ed u lla iy  
c e n t r e s  and v a g i  c o m p le te , t h e r e  i s  a marked s low ing  o f  th e  
p u l s e ,  and even  when t h e  v a g i  a re  c u t ,  t h e r e  i s  some 
s lo w d ng .
T h is  a c t i o n  i s  l e s s  a f t e r  a t r o p i n e .  These r e s u l t s  
have  been  co nfirm ed  by  th o s e  o f  Cronyn and H en derson .
GENERAL PHYSIOLOGICAL ACTION OF ERGOTOXINE.
H aving d e a l t  w i th  the  r e s u l t s  on d e c e r e b r a t e  an im als  
u n d e r  a r t i f i c i a l  r e s p i r a t i o n ,  w hich  s p e c i a l l y  d e m o n s tra te  
the  a c t i o n  o f  e rg o to x in e  on t h e  v a s c u l a r  sy s te m , we w i l l  
now c o n s id e r  i t s  g e n e r a l  t o x i c  a c t i o n  on th e  i n t a c t  a n im a l ,  
i n  r e l a t i o n  to  t h e  o t h e r  a c t i v e  p r i n c i p l e s  o f  e r g o t .
K o b e r t  found c o r n u t in e  even  i n  m inu te  d o se s  e . g .
1 /3 2  mgm. p roduce  s p a s t i c  r i g i d i t y  i n  th e  f r o g .
I n  th e  same a n im a l ,  B a rg e r  and D a le ,  w i th  a l a r g e  
dose  o f  e r g o to x in e  p h o s p h a te ,  o b ta in e d  a  s l i g h t  r e a c t i o n ,  
th e  main f e a t u r e s  o f  w hich were an  i n i t i a l  e x c i t a b i l i t y  
fo l lo w e d  by  m u scu la r  w eakn ess ,  s p e c i a l l y  marked i n  t h e  
h in d  l e g s .
S im i la r  r e s u l t s  fo l lo w ed  th e  i n j e c t i o n  o f  sm a ll
d o s e s ,  e . g .  l / l O  to  l /S O  mgm.
The a c t i o n  o f  e rg o to x in e  on mammals was o f  a more marked 
c h a r a c t e r ,  and re sem b led  more c l o s e l y  th a n  on th e  f r o g ,  th e  
c o n v u ls iv e  a c t i o n  o f  c o r n u t i n e .
I n  th e  r a b b i t ,  one t o  two rogras. gave r i s e  t o  g e n e r a l  
r e s t l e s s n e s s ,  m u sc u la r  w eakness and t w i t c h i n g s ,  a c c e l e r a t e d  
b r e a t h i n g ,  and p a r a l y s i s .
S u s c e p t i b i l i t y  v a r i e d  to  a  c e r t a i n  e x t e n t  w i th  th e  
i n d i v i d u a l ,  w h i l s t  t o l e r a n c e  seemed to  fo l lo w  r e p e a t e d  d o se s .  
One r a b b i t ,  a f t e r  ha"\dng had 5 6 ’5 I'qgms, o f  th e  phospha te  
o f  e rg o to x in e  i n  47 d a y s ,  showed no s i g n  o f  g a n g re n e ,  and was 
l i t t l e  t h e  worse f o r  i t s  e x p e r i e n c e .
The f u l l  p h y s i o l o g i c a l  a c t i v i t y  o^  th e  a lk a lo id  was 
w e l l  shown i n  th e  o a t .
F iv e  mg ms. o f  tine p h o sp h a te  gave r i s e ,  i n  t ie  o r d e r  
o f  t h e i r  o c c u r r e n c e ,  t o  t h e  fo l lo w in g  g e n e r a l  e f f e c t s  : 
h y p e r s e n s i t i v e n e s s ,  p r o f u s e  s a l i v a t i o n ,  som nolence , " p in - p o in t "  
p u p i l s ,  p a r a l y s i s  o f  g?hinotei?s and d e a t h .
% i l s t  t h e s e  were t h e  c h a r a c t e r i s t i c  e f f e c t s  g e n e r a l l y  
r e s u l t i n g  from th e  i n j e c t i o n  o f  e rg o to x in e  p h o sp h a te  i n  t h e  
c a t ,  one o f  th e  m ost im p o r ta n t  and i n t e r e s t i n g  was i t s  
i n f l u e n c e  on th e  g r a v id  u t e r u s .
Three mgms. g iv e n  t o  a  l a r g e  c a t  i n  t ie  l a s t  week o f  
p re g n a n c y ,  was found  to  p roduce  w e l l  marked and s u s t a i n e d  
c o n t r a c t i o n  o f  th e  u t e r u s  on th e  f o e tu s e s  as  f e l t  th ro u g h  th e  
abdom inal w a l l .  Next morning th e  c a t  gave b i r t h  t o  t l i r e e  
dead  b u t  w e l l  deve lop ed  k i t t e n s .  A p r a c t i c a l l y  s i m i l a r  r e s u l t  
was o b ta in e d  i n  a n o th e r  p re g n a n t  c a t .
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The a c t i v e  p r i n c i p l e s  co n ce rned  i n  th e  p r o d u c t io n  o f  t h e  two 
c l a s s i c a l  forms o f  e r g o t i s m ,  th e  c o n v u ls iv e  and t h e  g a n g ren o u s ,  
h a v e ,  u n t i l  th e  d is c o v e ry  by K r a f t ,  and B a rg e r ,  C a r r ,  and D a le ,  
o f  the  a l k a l o i d  e r g o t o x i n e ,  b e e n  commonly b e l i e v e d  to  be 
c o rn u t in e  (K obert 1884) and s p h a c e lo to x in  ( J a c o b i  1897) 
r e s p e c t i v e l y .
As h as  b een  ab read y  rem ark ed , e r g o to x in  lias a  s u p e r f i c i a l  
re sem b lan c e  t o  c o r n u t in e  by i t s  a c t i o n  on th e  c e n t r a l  nervous 
sy s te m , b u t  d i f f e r s  from  i t  i n  t h a t  i t  does n o t  g iv e  r i s e  to  
s p a s t i c  r i g i d i t y  i n  th e  f r o g ,  and t l i a t  i t  c a u s e s  g angrene  i n  
th e  cook’ s coirib.
C o rn u t in e  i s  a  m ix tu re  o f  a l k a l o i d s  (S ôH m an ), an 
a l k a l o i d a l  r e s i n  w hich  p ro b a b ly  c o n ta in s  some e r g o to x in e ,  and , 
from  i t s  c o n v u ls iv e  a c t i o n ,  some o t h e r  a c t i v e  body , w hich  may 
be a  p ro d u c t  o f  d e c o m p o s i t io n  o f  e rg o to x in e  (B a rg e r  and D a le ) ,  
The e x p e r im e n ts  o f  Dale  wj.th e rg o to x in e  on t h e  cock are  
im p o r ta n t  from  t h e i r  b e a r in g  on th e  r e l a t i o n  o f  th e  a l k a l o i d  
t o  s p h a c e lo to x in  i n  th e  c a u s a t io n  o f  g a n g re n e .
\V liils t  t h e  r e s u l t s  v a r i e d  t o  some e x t e n t  w i th  th e  b reed  
o f  cock , where slow  a b s o r p t io n  was p ro v id e d  f o r ,  gang rene  o f  
th e  comb was a t y p i c a l  and s p e c i f i c  e f f e c t .
A ccord ing  to  Cronyn and H enderson  th e  g angrene  produced 
by e rg o to x in e  i s  n o t  so marked as  t h a t  p roduced  by t h e  g a l e n i c a l  
p r e p a r a t i o n  o f  e r g o t ,  an o p in io n ,  th e y  s t a t e ,  confirm ed  by th e  
e x p e r im e n ts  o f  V ah len ,
IT h ils t  th e y  adm it t h i s  d i f f e r e n c e  may be due t o  th e  r a t e  
o f  a b s o r p t io n ,  th e y  s u g g e s t  t l i a t  i t  may depend on th e  a c t i o n  of
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a n o th e r  t o x i c  p r i n c i p l e .
S p h a c e lo to x in  i s  an  im pre s u b s ta n c e  c o rre sp o n d in g  c h e m ic a l ly  
and p h y s i o l o g i c a l l y  t o  e r g o t o x i n  w hich  i s  p r e s e n t  to  th e  e x te n t  o f  
50 p e r  c e n t .  T h is  c o m p o s i t io n  a c c o rd s  w i th  th e  f a c t  t h a t  Dale 
o b ta in e d  w i th  2 mgms. o f  e rg o to x in e  s i m i l a r  r e s u l t s  i n  t h e  cook 
to  th o s e  o f  J a c o b i  w i th  5 - 8  mgms.of s p h a c e lo to x in .
We w i l l  now c o n s i d e r  th e  c o m p o s it io n  o f  t h e  v a r io u s  
s u b s ta n c e s  w hich  have b e e n  p u t  fo rw ard  from t im e  to  t im e  as 
a c t i v e  p r i n c i p l e s  o f  e r g o t ,  and c o n t r i b u t e d  so much t o  th e  
c o n fu s io n  on th e  s u b j e c t .
E c b o l in e  and e r g o t i n e  (W enzell)  -  M ix tu res  o f  a l k a l o i d s  c o n ta in in g  
c h o l in e  (M e u le n h o f f ) .
Amorphous e r g o t i n i n e  (T a n r e t )  -  Im pure m ix tu re  o f  e r g o t i n i n e
I. iimirr I ■■ #1 I d# III! Wii-T*.» --It# ^
and e r g o t o x i n e .
P i c r o s o l e r o t i n e  (D ra g e n d o r f f )  -  E r g o t i n i n e ,  p o s s i b l y  mixed 
w i t h  e r g o t o x i n e .
S c l e r o c r y s t a l l i n e  (P o d w y sso tsk i)  -  E r g o t i n i n e .
S p h a c e l in i c  A cid  (K o b e rt)  -  I n a c t i v e  r e s i n  w i th  a d h e r e n t  
a l k a l o i d .
C o rn u t in e  (K o b e r t)  — An a l k a l o i d a l  r e s i n ,  p ro b a b ly  c o n ta in ip g  
some e rg o to x in e  and some o t h e r  a c t i v e  s u b s ta n c e  which may 
be a  p r o d u c t  o f  d e c o m p o s i t io n  o f  e r g o t o x i n e .
Cornu t i n e  ( K e l l e r )  -  Im pure m ix tu re  o f  e r g o t i n i n e  w i th  e r g o to x in e .  
O hry so to x i n  ( J a c o b i )  I n a c t i v e  y e l lo w  p igm ent w i th  a sm a ll  
q u a n t i t y  o f  a l k a l o i d .
Sec a l i n t o x i n  ( J a c o b i )  — •-'HLxture o f  e r g o t i n i n e  and e r g o to x in e ,  
Sphacelo tox in  _( Jaco b i) .  -  Impure e rg o to x in e  .
H y d r o e r g o t in in  ( K r a f t )  -  Synonym f o r  e r g o to x in e .
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Much o f  th e  c o n fu s io n  w hich  h a s  a r i s e n  i n  e s t a b l i s h i n g  
th e  i d e n t i t y  o f  T a n r e t ’ s e r g o t i n i n e  and ttft p h y s i o l o g ic a l  
c h a r a c t e r ,  has  b e en  due to  p h y s i c a l  and chero ical changes i n  
i t ,  t h e  r e s u l t  o f  th e  c r y s t a l l i n e  a l k a l o i d  t a k in g  up one 
m o lecu le  o f  w a te r  and becoming th e  amorphous h y d r a t e ,  i . e .  
e r g o t o x i n e ,
E r g o t in in e  E rg o to x in e
4^55^5 9 ^ ^ 5  ^ “ ^55 ^4 1 ^ 6
B arg e r  and C a r r  g iv e  and T a n re t  as
th e  f o m u l a  f o r  e r g o t i n i n e .
C lo s e ly  r e l a t e d  to  e r g o to x in e  i n  i t s  c h e m ic a l  con­
s t i t u t i o n ,  e r g o t i n i n e  d i f f e r s  from  i t  i n  i t s  p h y s i c a l  and 
P h y s i o l o g i c a l  q u a l i t i e s .  P h y s i o lo g i c a l ly  i n a c t i v e ,  e r g o t i n in e  
i s  c r y s t a l l i n e ,  v e ry  s l i g h t l y  s o lu b le  i n  a l c o h o l ,  and v e ry  
s o lu b le  i n  c h lo ro fo rm .
I t  forms anx>rphous s a l t s ,
E rg o to x in e  i s  p h y s i o l o g i c a l l y  v e ry  a c t i v e , amorphous, 
forms c r y s t a l l i n e  s a l t s ,  and i s  r e a d i l y  s o lu b le  i n  a l c o h o l .
I t s  p h o sp h a te  i s  s o lu b le  i n  313 p a r t s  c o ld  and i n  14 p a r t s  
b o i l i n g  90 p e r  c e n t ,  a l c o h o l ,  and forms c o l l o i d a l  s o l u t io n s  
w i th  w a te r .
The r e l a t i o n o f  e rg o to x in e  t o  t h e  g a l e n i c a l  p r e p a r a t i o n s  o f  
e r g o t .
The g a l e n i c a l  p r e p a r a t i o n s  of e rg o t  v a ry  to  a  c o n s id e r ­
a b le  e x t e n t  quan t i t  I v e ly  i n  t h e i r  p h y s i o l o g i c a l  a c t i o n ,  w:iich
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seem s, how ever, t o  be e s s e n t i a l l y  s i ra j . la r  t o  e rg o to x in e  
ex oep t i n  t h e  fo l lo w in g  d e t a i l .
\Vhen a g a l e n i c a l  p r e p a r a t i o n  i s  i n j e c t e d  i n t o  a v e in ,  
th e  r i s e  i n  b lo o d  p r e s s u r e  i n  p rec ed e d  by an i n i t i a l  f a l l ,  
(S o llm an  & Brown; Cronyn & H e n d e r s o n ) •
T h is  does n o t  o c c u r  w i th  e r g o to x in e .  A ccord ing  to
D ixon , i t  i s  p ro b a b ly  due to  c h o l in e  and o t h e r  i m p u r i t i e s ,
as th e  p u r e r  t h e  d r u g ,  th e  l e s s  marked i s  th e  f a l l ,  and i t
i s  a b s e n t  when i n j e c t e d  sub ou t  ane ou s 1y .
The f a l l  and r i s e  i n  b lood  p r e s s u r e  were p roduced  ly
a l l  th e  g a l e n i c a l  p r e p a r a t i o n s  ex p er im en ted  w j.th  by Cronyn 
and H enderson , b u t  v a r i e d  i n  d eg re e  and d u r a t i o n  w i th  th e  
p r e p a r a t i o n .
Dixon s t a t e s  t h a t  e r g o t  h a s  an a c t i o n  on th e  h e a r t ,  
c a u s in g  i t  to  c o n t r a c t  more v ig o r o u s ly  and c o m p le te ly  and 
i n c r e a s i n g  i t s  o u t f lo w .
I t s  a c t i o n  i s  s i m i l a r  t o  s u p r a r e n a l  e x t r a c t ,  b u t  
d i f f e r s  from  i t  i n  t h a t  i t  i s  more s u s t a i n e d  i n  c h a r a c t e r ,  
from  whidh he  in f fe rs  t h a t  th e  s u p r a r e n a l  e x t r a c t  a c t s  on th e  
n e rv e  e n d in g s  w h i l s t  e r g o t  a c t s  on the  h e a r t  m u sc le .
As t h e  s a l t s  o f  e rg o to x in e  a re  b u t  s l i g h t l y  s o lu b le  
i n  w a te r ,  B a rg e r  and D a le ,  K r a f t ,  and Cushny, a re  o f  o p in io n  
t h a t  th e  aqueous p r e p a r a t i o n s  o f  e rg o t  have  a  g r e a t e r  p h a r ­
m a c o lo g ic a l  a c t i v i t y  t h a n  can  be acco u n ted  f o r  by th e  amount 
o f  e rg o to x in e  i n  them ,
Cronyn and H enderson  have su g g e s te d  t h a t  th e  s o l u b i l i t y  
o f  th e  a l k a l o i d  may be g r e a t l y  i n c r e a s e d  by  th e  p re s e n c e  of
l î .
o t h e r  Qub s t a n c e s  i n  th e  c rude  d ru g ,
B a rg e r  and Dale s t a t e  t h a t  e rg o to x in e  I s  im re so lu b le  
i n  th e  p re s e n c e  o f  sp l i ts  and t h a t  e rg o to x in e  i s  p r o b a h l j  
p r e s e n t  as  t h e  p h o sp h a te  i n  the  aqueous p r e p a r a t i o n s  o f  
e r g o t .
I s  t h e  g r e a t e r  a c t i v i t y  o f  th e  g a l e n i c a l  p r e p a r a t i o n s
r e l a t i v e  t o  th e  sm a ll  amount o f  e rg o to x in e  i n  tl\em, due to  
a  w a te r  s o lu b le  p r i n c i p l e ?
As f a r  back  as 1851, W iggers , as has  a l r e a d y  been 
rem a rk ed , e x p re s se d  h i s  b e l i e f  t h a t  t h e  t h e r a p e u t i c  a c t i v i t y  
o f  t h e  aqueous p r e p a r a t i o n s  o f  e rg o t  was due to  a w a te r  
s o lu b le  p r i n c i p l e ,  and a t  v a r i o u s  t im e s  s in c e  t h e n  i n  th e  
h i s t o r y  o f  t h e  s u b j e c t  do we f i n d  ev id en ce  o f  th e  searo ii fo r  
t h i s  h y p o t h e t i c a l  s u b s ta n c e ,  and w ith  w hich  t h e  names o f  
W ernich (1 8 7 4 ) ,  (1 8 7 5 ) ,  D ra g e n d o r f f  and Podw yssotskj
(1 8 7 7 ) ,  and (1884) a re  s p e c i a l l y  a s s o c i a t e d .
I n  1904, Valilen announced the  d i s c o v e ry  o f  a w a ter  
s o lu b le  p r i n c i p l e  w hich  he c a l l e d  " c l a v i n ”* He c la im ed  f o r  
i t  th e  p h y s i o l o g i c a l  a c t i o n  o f  e r g o t ,  b u t  t h a t ,  i n  c o n t r a ­
d i s t i n c t i o n  t o  o t h e r  a c t i v e  p r i n c i p l e s ,  i t  d id  n o t  cause  
gangrene  n o r  c o n v u ls io n s ,
B arger found i t  to  c o n s i s t  o f  l e u o l n  and a s p a r a g in ic  
a c i d ,  w h i l s t  D a le ,  Kelu’e r ,  Cushny, and Cronyn and H enderson , 
from  th e  r e s u l t s  o f  t h e i r  e x p e r im e n ts ,  have s t a t e d  t h a t  i t  
h a s  no a c t i o n  on th e  u t e r u s ,
Vahlen* h as  v ig o r o u s ly  r e p l i e d  t o  hi s c r i t i c s .  He
* E , V ah len , A rc h iv ,  fti'r Exp. p a t h o l . u .  p h a rm a co l .  B d .60 , 
1 9 0 8 ,  p .  4 2 .
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does n o t  a c c e p t  as c o r r e c t  th e  a n a l y s i s  o f  B arger  and D a le ,a n d  
CLaims o l a v i n  t o  be a s a l t  o f  a n i t r o g e n o u s  b a se  wltli l e u c i n .
I n  1906 , Abelous found t h a t  e x t r a c t s  from  p u t r i d  meat 
r a i s e d  tlie b lo o d  p r e s s u r e  when i n j e c t e d  i n t o  th e  c i r c u l a t i o n ,
B a rg e r  and W alp o le ,  i n  1909 , i d e n t i f i e d ,  as the  a c t iv e  
p r i n c i p l e s  r e s p o n s i b l e  f o r  t h i s  e f f e c t ,  isoam y lam ine , p h e n y l-  
e th y la m in e ,  and p a ra h y d ro x y p h e n y le th y la m in e ,  th e  l a s t  havipg 
i t s  o r i g i n  from  t y r o s i n e ,  and th e  f i r s t  and se co n d  i n  a l l  
p r o b a b i l i t y  from  l e u c i n ,  and p h e n y l-a la m in e  r e s p e c t i v e l y .
W ith t h e  knowledge o f  t h e s e  r e s u l t s ,  Rosenheim a n a ly se d  
s u b s ta n c e s  d e r iv e d  from p l a c e n t a l  e x t r a c t s , which had been 
found by Dale and T a y lo r  t o  i n c r e a s e  th e  b lo o d  p r e s s u r e  and 
cause  c o n t r a c t i o n  o f  t h e  g r a v id  u t e r u s .  He showed t h a t  one 
was c e r t a i n l y ,  and th e  o t h e r  p ro b a b ly ,  i d e n t i c a l  w i th  t h e  
s u b s ta n c e s  found by B arger and W alpo le , and t h a t  th e y  were 
p r o b a b ly ,  a l s o  l i k e  them , th e  r e s u l t  o f  i n c i p i e n t  p u t r e f a c t i o n .  
I n  May 1909, B a rg e r  aid Dale found t h a t  isoarqylam ine 
and p ,  hydroxypheny1 e th y 1amine were n o rm a l ly  p r e s e n t  i n  the 
nqueous e x t r a c t s  o f  e r g o t .  They c la im ed  fo r  t h e  l a t t e r  b a s e  
t h e  whole o f  th e  p r e s s o r  a c t i o n  o f  t h e  l i q u i d  e x t r a c t  except 
t h a t  which i s  due t o  th e  sm a ll  amount o f  exgotox3.ne i n  i t *
I n  J u ly  o f  th e  same y e a r .  Dale and Dixon gave the 
r e s u l t s  o f  t h e i r  i n v e s t i g a t i o n s  i n t o  th e  p h y s i o l o g i c a l  a c t i o i
o f  th e s e  w a te r  s o l u b l e  p r i n c i p l e s .
As iso a n y la m in e  was n o t  o b t a in a b le  by th e  w r i t e r ,  h i s  
e x p e r ie n c e  has n e c e s s a r i l y  been  co n fin ed  to  p .  h y d roxy pheny l-  
e thy lam ine , th e  pharm acology o f  which w i l l  now be consi d e re d .
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C a ts ,  d o g s ,  and r a b b i t s ,  i n  every  oase  d e c e r e b r a te d  
and a n a e t h e t i s e d ,  were employed by Dale and Dixon i n  t h e i r  
e x p e r im e n ts ,  b u t  as th e  r e s u l t s  were e s s e n t i a l l y  th e  same., 
th o se  on th e  c a t  ^9i.ll be ta k e n  as t y p i c a l .
When p .  h y d ro x y p h en y le th y la m in e  i s  i n j e c t e d  i n t o  th e  
c i r c u l a t i o n ,  t h e r e  i s  a  sudden and r a p i d  r i s e  i n  th e  b lood  
p r e s s u r e  w hich  re se m b le s  th e  a c t i o n  o f  s u p r a r e n a l  e x t r a c t ,  
b u t  d i f f e r s  from i t  i n  hav ing  a  s lo w e r  developm ent and a 
lo n g e r  d u r a t i o n .
P . hydroxypheny le thy lam i.ne  i s  much l e s s  a c t iv e  th a n  
s u p r a r e n a l  e x t r a c t ,  t h e i r  r e l a t i v e  a c t i v i t i e s  h a v in g  b e en  
e s t im a te d  a t  1 -  2 0 ,
As m igh t n a t u r a l l y  be e x p ec te d  o f  an a c t iv e  p r i n c i p l e  
? h lc h  i s  n o rm a l ly  p r e s e n t  i n  aqueous p r e p a r a t i o n s  o f  e rg o t ,  
th e  a c t i o n  o f  p .  hy d ro xyp heny le  th y 1amine resem b led  t h a t  o f  th e  
l i q u i d  e x t r a c t  on th e  c i r c u l a t i o n  as d e s c r ib e d  by D ixon.
The r i s e  i n  b lood  p r e s s u r e  w hich  fo l lo w s  th e  adm in is­
t r a t i o n  o f  th e  a c t i v e  p r i n c i p l e  i s  due t o  i t s  a c t i o n  on (1) 
th e  h e a r t ,  (2) th e  a r t e r i a l  sy s te m , and (5) o th e r  o rgans  
c o n ta in in g  p l a i n  m u sc le ,  e . g .  u t e r u s ,  s p l e e n ,  e t c .
(1) C ard io rae te r  r e c o r d s  show t h a t  t h e r e  i s  an  in c r e a s e d  
o u tp u t  o f  b lo o d  from th e  v e n t r i c l e s  as th e  r e s u l t  o f  t h e  g r e a t e r  
f req u e n cy  and am p li tu d e  o f  t h e i r  c o n t r a c t i o n s .  That th e s e  e f ­
f e c t s  a re  due to  d i r e c t  a c t i o n  on th e  h e a r t  m u sc le ,  i s  e v id e n t  
from  th e  f a c t  t h a t  t h e y  a r e  a l s o  p roduced  when th e  h e a r t  is
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p e r fu s e d  w i th  a B inger-Looke s o l u t i o n  c o n ta in in g  p a r a ­
hy droxypheny l e th y l  amine •
(2) The v a s o - o o n s t r i o t i o n  o f  th e  a r t e r i a l  sy s te m  has a 
l a r g e  sh a re  i n  th e  c a u s a t i o n  o f  th e  i n c r e a s e  i n  v a s c u l a r  
t e n s i o n ,  and as t h i s  a l s o  fo l lo w s  when th e  method o f  adm in is­
t r a t i o n  i s  by p e r f u s i o n ,  i t s  o r i g i n  i s  l a r g e l y  p e r i p h e r a l .
P .  h y d ro x y p h e n y le th y la m in e , l i k e  s u p r a r e n a l  e x t r a c t ,  
c o n s t r i c t s  th e  pulm onary a r t e r i o l e s .
(o) \T h i l s t  t h e  i n c r e a s e  i n  b lo o d  p r e s s u r e  i s  m o s tly  
due to  t h e  augmented pov/er o f  th e  h e a r t  and the  c o n s t r i c t j  on 
o f  th e  a r t e r i a l  sy s te m , th e  c o n t r a c t i o n  o f  p l a i n  m uscle 
th ro i]g h o u t  t h e  body i n  such  o rgans as (a )  the  s p l e e n ,  and 
(b) th e  u t e r u s ,  m u s t ,  by  d im in is h in g  t h e i r  b u lk  as  th e  
r e s u l t  o f  th e  e x p r e s s io n  o f  b lo o d  frcm  them , c o n t r i b u t e  to  
t h a t  e f f e c t .
(b) P a rah y d ro x y p h e n y le th y la m in e  caused  c o n t r a c t i o n  o f  
th e  s p le e n  by i t s  a c t i o n  on i t s  m u sc u la r  c a p s u l e .
(b) I t s  a c t i o n  on th e  u te i-u s  o f  t h e  r a b b i t  and th e  
c a t  p r e s e n te d  an im p o r ta n t  d i f f e r e n c e  w hich  i s  r e l a t e d  t o  
th e  f a c t  t h a t  t l i a t  o rg a n  i n  some an im a ls  i s  p e c u l i a r l y  
s u s c e p t ib l e  t o  v a so -m o to r  i n f l u e n c e s .  (L ang ley  aid Anderson) 
( L a n g le y ) .
I n  th e  r a b b i t  p .  h y d ro x y p h en y le th y lam in e  caused  
c o n t r a c t i o n  o f  th e  u t e r u s  i n  i t s  p re g n a n t  and n o n -p re g n a n t  
s t a t e s .  I n  th e  o a t ,  on th e  o t h e r  h a n d ,  i t s  a c t i o n  had 
a d e f i n i t e  r e l a t i o n  t o  th e  p h y s i o l o g ic a l  s t a t e  o f  th e  
u te in is ;  i t  c au se d ,  l i k e  s u p r e r e m l  e x t r a c t ,  i n h i b i t i o n
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o f  tone  and rh y t lm  i n  th e  n o n -p re g n a n t  and c o n t r a c t i o n  i n  
t h e  p re g n a n t  u t e r u s .
I t s  m otor a c t i o n ,  how ever, was much s t r o n g e r  t h a t  i t s  
i n l ' i i b i t o r y , t h u s  d i f f e r i n g  from s u p r a r e n a l  e x t r a c t  i n  which 
th e  r e v e r s e  o b t a i n s .
IT h ils t  p .  hydroxyphenyl e th y l  amine h a s  a  d e c id e d  
a c t i o n  on th e  p re g n a n t  u te in is .  Dale  and Dixon were unable  , 
even wi-th s t ro n g  d o s e s ,  t o  in d u ce  a b o r t i o n  i n  a o a t  and 
g o a t ,  b o th  o f  w hich were n e a r  th e  end o f  p re g n a n c y .
The i n h i b i t o r y  a c t i o n  on th e  n o n -p re g n a n t  u t e r u s  i s  
a l s o  se e n  on th e  b la d d e r  and th e  stom ach and i n t e s t i n e s  o f  
th e  c a t .
Here a g a in ,  a s  i n  th e  n o n -p re g n a n t  u t e r u s ,  t h e  i n l i i b i -  
t i o n  o f  t h e  to n e  and rhytlim th e s e  o rg an s  was much l e s s  
marked w i th  p .  h y d ro x y p h en y le th y la m in e  th a n  w i th  s u p r a r e n a l  
e x t r a c t .
On tiiA eye p .  h y d ro x y p h en y le th y lan iin e  gave r i s e  t o  
e f f e c t s  s i m i l a r  t o  th o s e  w hich  fo l lo w  e x c i t a t i o n  o f  th e  
c e r v i c a l  s y m p a th e t i c ,  e . g .  d i l a t a t i o n  o f  t h e  p u p i l ,  w idening  
o f  t h e  p a lp e b r a l  f i s s u r e ,  p r o t r u s i o n  o f  th e  ey; b a l l s ,  e t c .
P . h y d ro x y p h e n y le th y la m in e , l i k e  s u p r a r e n a l  e x t r a c t ,  
e x c i t e d  s e c r e t i o n  i n  th e  la c h ry m a l ,  s a l i v a r y  and su d o r ip a ro u i  
g lan d s  o f  th e  c a t ;  a ls o  o f  t h e  k id n e y s ,  b u t  i n  t h i s  case  i t  
was p ro b a b ly  due t o  th e  i n c r e a s e d  v a s c u l a r  t e n s i o n .
iVliils t  th e  v a so -m o to r  e f f e c t s  o f  p .  hyd r  oxypheny l-  
e thy lam ine  which g iv e  r i s e  t o  an i n c r e a s e  i n  b lo o d  p r e s s u r e  
a re  v e ry  l a r g e l y ,  th e y  a re  n o t  a l t o g e t h e r  t h e  r e s u l t  o f
p e r i p h e r a l  i n n e r v a t i o n ;  f o r ,  i f  th e  s jrm pathe tio  n e rv e  
c e l l s  be p a r a ly s e d  w i th  i n j e c t i o n  o f  n i c o t i n e ,  t h e  su b seq u e n t  
r i s e  i n  t h e  b loo d  p r e s s u r e  a f t e r  t h e  i n j e c t i o n  o f  th e  a c t iv e  
p r i h c i p l e  i s  o f  a l e s s  marked c h a r a c t e r  t h a n  u s u a l .
As p a r a l y t i c  d o se s  o f  n i c o t i n e  do n o t  a f f e c t  th e  
p r e s s o r  a c t i o n  o f  s u p r a r e n a l  e x t r a c t ,  t h e  a c t io n  o f  th e  
l a t t e r  i s  more whoHy p e r i p h e r a l  t h a t  p .hydroxypheny l e th y  lard, n e .  
S u p ra re n a l  e x t r a c t ,  as we have s e e n ,  i s  much more a c t i v e  th a n  
p .h y d ro x y p h e n y le th y la m in e , b u t  t h i s  o n ly  o b ta in s  when th e  
method o f  a d m i n i s t r a t i o n  i s  by in t r a v e n o u s  i n j e c t i o n ;  vrhen 
g iv e n  by th e  mouth o r  h y p o d e rm ic a l ly ,  oiTing to  th e  g r e a t  l o c a l  
anaem ia i t  c a u s e s ,  a b s o r p t io n  i s  s low , and much o f  i t s  a c t io n  
i s  d i s s i p a t e d  b e fo r e  i t  can  be o b se rv e d ,  w hereas p .  hydroxy- 
p h e n y le th y la m in e  has a  v e ry  s l i g h t  l o c a l  e f f e c t  on a b s o r p t iv e  
t i s s u e s  and membranes and c o n se q u e n t ly  r e t a i n s  i t s  a c t i v i t y  
a s  th e  fo l lo w in g  re su l t* "  shows.
100  mgms. o f  p .  hy d r  oxyphe ny 1 e th y  1 ami ne h y p o d e rm ic a l ly  
p roduced  i n  a c a t  w i t h in  two m in u te s ,  i n  a marked d e g r e e ,  a3.± 
th e  e f f e c t s  o f  i t s  p h y s i o l o g ic a l  a c t i o n .
Dale and Dixon a l s o  r e c o r d  th e  r e s u l t s  o f  an exx«iiment 
on one o f  th e m se lv e s  w i th  th e  a c t i v e  p r i n c i p l e .
Ten g r a i n s  ta k e n  by th e  mouth on an empty stom ach , 
w i t h in  f i v e  m in u te s ,  gave ev id e n ce  o f  r a p i d  a b s o r p t io n  i n  i t s  
p h y s i o l o g i c a l  a c t i v i t y  as shown by an i n c r e a s e  i n  t h e  b lood  
p r e s s u r e ,  w hich  was d i s t i n c t l y  obsem ’-able 85 m in u te s  l a t e r .
And i n  c o n n e c t io n  w i th  t h e  p a r t  p la y e d  by p u t r e f a c t i o n  
i n  t h e  p ro d u c t io n  o f  am in es , and th e  f a c t  o f  th e  re a d y  a b s o r p t io n
p a r  ahy droxypheny l e th y l  arnine from  rmioous s u r f a c e s ,  i t  i s  i n t e r ­
e s t i n g  t o  n o te  t h a t  a cc o rd in g  to  B arger and W alpo le , p .  hydroxy­
ph eny l e th y  1 amine may r e s u l t  fbom th e  a c t i o n  o f  f a e c a l  b a c t e r i a  
on t y r o s i n e  and be a b so rb ed  from  th e  i n t e s t i n a l  t r a c t ,  and 
p roduce  i t s  e f f e c t s .
F u r t h e r  th e y  su g g e s t  t h a t  d i l a t a t i o n  o f  th e  p u p i l  o f  the  
e n u c le a te d  eye o f  the  f r o g ,  which o c c u rs  by i n j e c t i o n  o f  th e  
u r i n e  and b loo d  serum  i n  c e r t a i n  m orbid s t a t e s ,  may be due to  
amines and n o t  s u p r a r e n a l  e x t r a c t  as has  been  s t a t e d  by some 
a u t h o r i t i e s .
P .h y d ro x y p h e n y le th y la m in e  a ls o  o c c u rs  i n  o ld  r i p e  cheese  
as th e  r e s u l t  o f  th e  a c t i o n  o f  b a c t e r i a  on t y r o s i n e ;  w h i l s t  
b o th  i t  and isoam ylam ine have been  found i n  cod ’ s l i v e r  as th e  
r e s u l t  o f  p u t r e f a c t i v e  p r o c e s s e s ,  and were t h e r e f o r e  p r e s e n t  
i n  c o d - l i v e r  o i l  p r e p a re d  by th e  o ld  m ethod.
24.
IV .
GENERAL CONSIDERATIONS.
The specim ens o f  e r^ ro tox ine  and p .h y d ro x y p lien y le th y lam in e  
u sed  i n  t h e s e  o a se s  were th o s e  in t r o d u c e d  and vended as 
"E rR o to x in e"  and "Tyramine" r e s p e c t i v e l y  by B u rro u g h s ,
Wellcome & Co.
The method o f  a d m i n i s t r a t i o n  i n  each  and every  case  was
by i n t r a m u s c u l a r  i n j e c t i o n ,  e . g .  i n t o  th e  g lu te u s  m usc le .
E r g o to x in e ;  A n a ly s is  o f  R e s u l t s .
In  e s t i m a t i n g  th e  v a lu e  t o  be a t t a c h e d  to  a  d i mi. n u t  io n  
i n  th e  p u l s e  r a t e ,  i t  i s  t o  be bo rne  i n  mind t h a t  t h e r e  i s  
commonly, e s p e c i a l l y  i n  n e rv o u s  s u b j e c t s ,  an a n t  e - p a r  turn 
a c c e l e r a t i o n  o f  th e  p u l s e  w hich  v e ry  q u ic k ly  f a l l s  p o s t -p a r tu m ;  
hen ce  th e  p u l s e  n e x t  day o r  some h o u rs  l a t e r  was n o t e d .
I n  c a se s  1 , 3 ,  4  and 6 , t h e r e  was no change i n  th e  p u lse
r a t e  o ther t h a n  t h a t  due t o  e x c i te m e n t  o f  th e  o c c a s io n .
I n  c a s e s  3 ,  5 ,  and 14(111) a  p r o g r e s s i v e  d im in u t io n  i n  
th e  ^ u l s e  r a t e  was accompanied by an  i n c r e a s e  i n  t e n s i o n .
T h is  i s  e s p e c i a l l y  w e l l  shown i n  c a se  o ,  i n  which a  no rm ally  
s low  p u l s e  f e l l  t o  48  p e r  m in u te .
A d im in u t io n  i n  th e  volume o f  p u l s e  was n o ted  i n  case s  
5 and 1 4 (1 1 1 ) .
A d i s t i n c t  i n c r e a s e  i n  v a s c u l a r  t e n s i o n  was n o te d  i n  
c a s e s  3 ,  5 ,  and 1 4 (1 1 1 ) ,  c o in c id e n t  w i th  a d im in u t io n  i n  th e  
p u l s e  r a t e .
25.
Ac t i o n  o f  Ergo to x in e  on th e  U te ru s  •
E rg o to x in e  had a b s o l u t e ly  .no a c t i o n  o f  any k in d  on 
th e  u t e r u s ,  e . g .  C ases 2 , 4 ,  6 , 1 4 ( 1 ) ,
P a rahy d roxy phen y le  th y 1 a r d n e .
The r e s u l t s  o b ta in e d  w ith  t h i s  a c t i v e  p r i n c i p l e  were of 
such  a  n e g a t iv e  c h a r a c t e r  as t o  be q u i t e  dev o id  o f  any 
s i g n i f i c a n c e .
I n  case  9 ,  t h e r e  was a s l i g h t  d im in u t io n  o f  th e  p u ls e  
r a t e  and in c r e a s e  i n  t e n s i o n ;  a l s o ,  i n  case  1 4 (1 1 ) ,  b u t  i n  
i t  t h e  changes  were p ro b a b ly  due t o  g r e a t e r  ooitposure o f  th e  
p a t i e n t .
On th e  u t e r u s  p .h y d ro x y p h e n y le th y la m in e  had no a c t i o n  o f  
any k i n d ,  e . g .  o a se s  1 2 ,  15 , and 1 4 (1 1 ) .  T h is  i n a c t i v i t y  o f  
p .h y d ro x y p h e n y le th y la m in e  on th e  u t e r u s  i s  e s p e c i a l l y  w e l l  
s e e n  i n  th e  tw in  b i r t h ,  i . e .  c a se  13 .
C o n c lu s io n s ♦
In  c o n s id e r in g  th e  r e s u l t s  o b ta in e d  v /ith  e rg o to x in e  and 
p a ra h y d ro x y p h e n y le th y la m in e ,  as s e t  f o r t h  i n  th e s e  o a s e s ,  i t  i s  
t o  be a d m it te d  t h a t  th e y  a re  from th e  c irc u m s ta n c e s  o f  p r i v a t e  
p r a c t i c e ,  n e c e s s a r i l y  o f  a somewhat roug h  c h a r a c t e r .  However 
d e s i r a b l e ,  i t  i s  d i f f i c u l t ,  in d ee d  im p o s s ib l e ,  to  make u se  o f  
t h e  mechanism o f  th e  l a b o r a t o r y  i n  th e  l y i n g - i n  room.
Tlie r e s u l t s  o b ta in e d  w i th  p .  hydroxyphenyl e t h y l  amine were 
o f  such  a n e g a t iv e  k in d  a s  to  f u r n i s h  no s u g g e s t io n s  as to  i t s  
t h e r a p e u t i c  u s e ;  w h i l s t  th o s e  o b ta in e d  vrith  e r g o t o x i n e ,  on ly
6.
l e s s  n e g a t i v e ,  s u g g e s t  from i t s  a c t i o n  on the  c i r c u l a t i o n ,  
t l i a t  i t  m ight be u s e f u l  i n  c a se s  c h a r a c t e r i s e d  by low b lo o d  
p r e s s u r e ,  e . g .  shook .
These r e s u l t s  on t h e  human s u b j e c t  do n o t  b e a r  o u t  th e  
h ig h  prom ise  o f  t h e r a p e u t i c  v a lu e  c o n ta in e d  i n  th o s e  o b ta in e d  
on th e  a n im a l ,  b u t  a llo w an ce  must be made f o r  th e  p h y s i o l o g ic a l  
d i f f e r e n c e s ,  a s  a ls o  f o r  th e  f a c t  t h a t  th e  method o f  adm inis­
t r a t i o n  i n  t h e  l a t t e r  was t h e  more a c t iv e  form o f  in t r a v e n o u s  
i n j e c t i o n .
F u r t h e r ,  i t  may be t h a t  th e  doses  o f  e rg o to x in e  a id  p , 
h y d ro x y p h en y le th y la m in e  employed i n  th e s e  c a s e s ,  a l th o u g h  
g r e a t e r  t h a n  th e  maxima recommended by B u rro u g h s ,  Wellcome &
C o . ,  a re  to o  sm a ll  t o  y i e l d  a p p r e c ia b le  r e s u l t s .
2 7
V,
CLINICAL t r i a l s .
E rg o to x in e  l/lO O  g r a i n  (0*00065 gm .)
F .  JÆp s . a e t .  2 ? .  I l l  p a r a Case I .
3 .1 0  a.m. 
3 .3 0  "
3 .2 2  ”
3 .2 4  ”
3 .3 0  "
3 .4 0  ”
3 .5 0  "
12  noon.
V e r te x ,  p a in s  good and r e g u l a r .
P u ls e  84 , m o d e ra te ly  f u l l  and s t r o n g .
B i r t h .  E rg o to x in e  i n j e c t e d .
U te ru s  midway be tw een  um bilioum  and symphysis 
p u b i s ;  w hich  p o s i t i o n , a l t e r n a t e l y  r e l a x in g  
and c o n t r a c t i n g ,  i t  m a in ta in e d .
P l a c e n t a  e x p re s s e d .
P u ls e  78 , o th e r w is e  u nchang ed .
P u lse  75 , u nchanged .
P u lse  72 , "
P u lse  72 , ” U te ru s  w e l l  c o n t r a c t e d .
P u ls e  7 4 .  M oderate i n  s i z e  and good t e n s i o n .
Comments: N o th ing  u n u s u a l  n o te d  i n  p u ls e  o r  u t e r u s
28.
E rg o to x in e  l/lO O  g r .  (0*00065 gm.)
L . Mrs, a e t .  2 5 .  I I  p a r a . Case 2 .
5 a .m . Labour b e g a n ,  v e r t e x .
11 " P u lse  120 sm a ll  and s o f t .  P a t i e n t  n o t  been
w e l l  f o r  some t im e .  H e a r t  n o rm a l .
2 ” P u lse  100 , sm a ll  and s o f t .
2 .1 0  ' " Head i n  o a v i t y ;  " p a in s "  frecji e n t  b u t  s m a l l ,
l /lO O  g r .  E rg o to x in e  i n j e c t e d .
2 .1 5  " ) P u ls e  1001 as a b o v e .
)
2 .2 8  " ) No change o f  any k in d  i n  c h a r a c t e r  o f  p a i n s .
2 .3 0  " B i r t h ,  n o rm a l .
2 .5 5  " P u lse  84 , t e n s io n  f i r m e r .
2 .4 0  " P l a c e n ta  e x p re s s e d ;  u t e r u s  w e ll  c o n t r a c t e d ;
p u l s e  84, s m a l l .
Next day, pulse 80, small.
E rg o to x in e  l / 5 0  g r . (0*0013 gm.)
Case 3.
5 a .m . Labour b e g a n ,  v e r t e x ,
3 .3 0  p .m . P u ls e  6 0 ,  f a i r  volume and good . C h lo ro fo rm
a d m in i s t e r e d  -  p a r t i a l  a n a e th e s i a  to  deaden 
p a i n .
4 ,5 n B i r t h E rg o to x in e i n j e c t e d .
4 . 7 II P u lse 60.
4 .1 0 It P l a c e n ta  e x p re s s e d .
P u ls e 6 4 .  )
4 .1 7 II n 5 6 .  )
\
No change i n  volume o f
4 .2 3 II II 54» ) p u l s e ,  b u t  i n c r e a s e  i n
4 .3 0 n n 5 4 . ) \
t e n s i o n  p a r i  p a s s u  v i t h
4 .3 5 n II 5 2 .  ) 
\
d im in u t io n  i n  f req u e n cy
4 . 40 m n 5 2 .  ) \
4 .4 5 II H 4 8 -50  )
9 .  p .m. P u lse 6 5 .
E rg o to x in e  l / S 5  g r . (0*00195 gm .)
W. îvtrs. a e t ,  5 4 .  IV . p a r a .  Case 4 .
-  _ i  f -        ff   — - ■» T <r mi I # iw# ri»i im-M-r- r— T af-jm « mw
1 .3 0  p .m . Labour b egan ; v e r t e x .
6 .30  " P u ls e  116 , f a i r  s i z e  and t e n s i o n .  "P a in s"
have f a l l e n  o f f  and have l i t t l e  e x p u ls iv e  
f o r c e .
6 ,4 5  " P u ls e  106 -  unchanged . Read c lo s e  on o u t l e t
and p a r t s  l a x ;  i n j e c t e d  l / 2 5  g r .  e r g o to x in e .
7 , 1  " No change i n  t r i v i a l  c h a r a c t e r  o f " p a i n s " .  S ince
i n j e c t i o n  was g iv e n  t h e r e  have b e en  7 ,  a l l  
u n d e r  3 / 4 t h  m in, i n  d u r a t i o n .  P u ls e  100  
u n ch an g ed .
" A f te r  q u i e s c e n t  i n t e r v a l  o f  10 m in u te s ,  a v e ry
s l i g h t  p a in  o f  l / 4  m in. d u r a t i o n .
4 .^1 Q " As no p r o g r e s s ,  fo rc e p s  t o  head  and d e l i v e r y ,
4 .2 1  ” P u lse  9 6 .
4 .3 7  " P l a c e n ta  e x p re s s e d .
7 .3 0  " P u lse  96 )
7 n " 88  ) P a i r  s i z e  and t e n s i o n .
)
Next day " 90 )
51.
E rg o to x in e  l / 5 0  g r .  (O'OOlS gm .)
T . ¥jts . a e t .  5 9 .  IX . p a r a . Case 5 .
5 .  a  .m« 
5 .5  "
5 ,1 7  
5 .1 9  
5 .2 5  
5 .3 0
5 .3 9  "
5 .45  "
5 ,4 8  ”
6 "
Labour began ; v e r t e x •
P u lse  90 -  100 , sm a ll  and c o m p r e s s ib le . 
B i r th ;  e rg o to x in e  i n j e c t e d .
P u lse  76.
" 68.
P la c e n ta  e x p re s s e d .
P u lse  65 , s m a l le r  and h a r d e r .
P u lse  72 ,
P u lse  64 . ) Small * w iry ' p u l s e .
)
P u lse  64 . ) U te ru s  w e ll  c o n t r a c t e d . a t
)
P u lse  60 . ) l e v e l  o f  u m b i l ic u s .
Next d a y ,  p u l s e  72 and f a i r .
Comments: S l i g h t  d im in u t io n  i n  c a l i b r e  o f  r a d i a l  n o te d .
I n c r e a s e  i n  t e n s i o n ,  and d im in u t io n  i n  frequency  
o f  p u l s e .
32
E rgo toxne  l / 5 0  g r .  (0-0013 gm.)
S . Mrs, a e t .  2 5 .  I I .  p a r a .  Case 6 .
1 1 .3 0  p .m . Labour beg an ; v e r t e x .
3 .5 5  a;’m. Head i n  c a v i t y .  "P a ins"  every  t h r e e  m in u tes
b u t  s h o r t  and w i th  l i t t l e  f o r c e .
P u lse  92 , m o d e ra te ly  f u l l  and good.
4 .3 0  " As l i t t l e  p r o g r e s s ,  and no o b s t r u c t io n  to  b i r t h ,
e rg o to x in e  l / 5 0  g r .  i n j e c t e d .
4 .4 2  " P a t i e n t  s i c k  and v o m ite d .
4 .4 8  " P u ls e  9 0 , n o t  so f u l l ,  no r  so good.
5 " S ince  i n j e c t i o n  was g iv e n  t h e r e  have b een  13
" p a in s "  v a ry in g  i n  d u r a t i o n  from l / 4  t o  1^
m in u tes  d u r a t i o n  (m o s tly  i / b m in u te ) .
5 . 8  " F o rceps  t o  h ead  and c h i l d  d e l i v e r e d .
5 . 1 5  * P l a c e n ta  e x p r e s s e d .  P u lse  74 and c h a r a c t e r  as n o te d
l a s t .  U te ru s  w e l l  c o n t r a c t e d ,  be low  u m b i l i c u s .
1 .3 0  p .m . P u ls e  72 , f a i r  volume and good t e n s i o n .
33.
Par ahy dr ox ypheny 1 e t  byl amine 0 • 005 gm.
U. Ltpg. a e t  . 3 4 . n ,
Case 7.
3 a.m. Labour began ; v e r t e x .
72, o f  m odera te  volume and good t e n s i o n .
” B i r t h ,  n o rm al,
” P u lse  unchanged ,
8*10 " P l a c e n ta  e x p re s s e d ,
"Tyramine" O'OOS gm. i n j e c t e d .
^•1^ ” U te ru s  h a rd  and s i z e  o f  c r i c k e t  b a l l .
P u ls e  72; unchanged i n  c h a r a c t e r .
^•^0  ” U te ru s  low i n  p e l v i s ;  p u l s e  m ain tai ns i t s  ante-
8*30 " pa rtum  c h a r a c t e r .
1*30 " U te ru s  be low  u m b i l i c u s .  P u ls e  72.
Comments; No change o f  any k in d  i n  p u l s e .
Parahydroxyphenylethylainine 0*005 gm.
34.
We tîpg. a e t .  4 2 .  17 , p a r a Case 8 .
5 .3 0  a .m . 
8.20  " 
8 .23  *
8 .30  "
8 .40  "
8 .4 5  "
B.50 "
1 . "
Labour began ; p a in s  s t ro n g  and f r e q u e n t .
B i r t h ,  no rm al;  a  few m in u te s  b e fo r e  a r r i v a l .  
P u lse  72 , o f  good t e n s io n  and sm a ll  volume* 
P l a c e n ta  e x p re s s e d .
"Tyramine" 0*005 gm. i n j e c t e d .
P u lse  72 .
U te ru s  a t  l e v e l  o f  u m b i l i c u s ,  c o n t r a c t i n g  l a t e r  
t o  l i e  be tw een  p u b is  and u n b i l i c u s .
No change i n  p u l s e .
P u lse  m a in ta in s  i t s  a n te -p a r tu rn  c h a r a c t e r .
P a t i e n t  com plained  o f  se v e re  " a f t e r - p a i n s "  
s e t t i n g  i n  a f t e r  b i r t h  -  n e u r o t i c .
Comments: No change i n  p u l s e  o f  any k in d
35,
Parahydroxyphenylethylam ine 0*0075 gm.
Case 9
* aet^. 2 8 .  I I , p a r a . P a t i e n t  has i n j . t i a l  s t e n o s i s .
6 .3 0  a .m . Membranes ru p tu r e d  sp o n ta n e o u s ly .  "P a in s"
sm all  t i l l  2 .3 0  p .m . ,  th e n  strong t i l l  b i r t h .
4 .5  pl'm. P u lse  84, sm a ll  and s o f t .
4 .2 0  " B i r t h .  Tyramine i n j e c t e d .
4 .3 5  " P u ls e  80, unchanged ,
4 .3 0  " P u lse  as above.
4 .3 5  " P la c e n ta  e x p re s s e d .  P u lse  75 , s l i g h t l y  but
api»' e c i  a b ly  s t r o n g e r  i n  t e n s i o n .
4 .4 0  " U te ru s  w e l l  c o n t r a c t e d ,  s i z e  o f  f o e t a l  h e a d ,  be tw een
sym physis p u b is  and u m b i l i c u s .
4 .5 0  " P u lse  75 , i n c r e a s e  i n  t e n s io n  m a in ta in e d .  U te ru s
as above.
Next day pulse was 80, small and compressible.
36.
Par ahydrdxy phe ny1e thy1amine.0 *01 gm.
P. I>lrg. a e t . 24 . p r i m l p a r a . Case 10.
6 .0  a .m . Labour b e g a n ,  v e r t e x .
7 . 2 0  p .m . P u lse  8 6 , volume m o d e ra te ,  t e n s i o n  good .
8 .7  " B i r t h .  "Tyramine" i n j e c t e d .
8 .1 2  " P u lse  80 , f u l l ,  good ,
i"" ■
8 .1 7  ” P u lse  72, s m a l l e r  and h a r d e r .
8 .23  " P u lse  as ab o v e . U te ru s  h a rd ,  be tw een p u b is  and
■V,
u m li i l io u s .
8 ,3 0  " P u lse  72 . Change i n  volume n o t  m a in ta in e d ,
a g a in  f u l l .
8 .3 5  " P u lse  74 .
8 .52  " P u lse  6 8 , f u l l  and h a rd ;  l i t t l e  d i f f e r e n c e  i n
i t s  volume on p r e s s u r e .
U te ru s  w e l l  c o n t r a c t e d .
Next day, pulse 74, moderately fu ll and good.
Parahydroxyphenylethyl amine 0-01
p a r a .  Case 1 1 .
10 a .m . Labour began ; v e r t e x .
1 .4 5  p .m . B i r t h  ( b e fo r e  a r r i v a l ) ,
2 .3 0  " P u lse  76 , r a t h e r  s m a l l ,  f a i r  t e n s i o n .
2 .4 0  " P la o e n ta  e x p r e s s e d .  "Tyram ine" i n j e c t e d .
2 .4 5  " P u ls e  78 , s l i g h t l y  f u l l e r ,  o th e rw is e  unchanged
2 .5 0  " P u ls e  74 , unchanged . U te ru s  w e l l  c o n t r a c t e d ,
l e v e l  o f  u m b i l i c u s .
2 ,5 5  " P u lse  72 |
}
^ ^   ^ ^4 ) Unchanged i n  c h a r a c t e r .
)
3 .1 0  '  " 74 )
Comments; No e f f e c t s  on p u ls e  o r  u t e r u s  n o te d
38.
Parahydroxyi)henyletliylaîT!ine ( 0*01  gm.)
, _ Q-Gt .2 7 .  p r lm ip a r a . Case 1 2 .
2 . 0  a .m . 
1 2 ,40  p .m .
1 2 .4 5  "
12 .50  "
1 2 .5 5  "
1 2 .5 8  "
1 . 5  «
1.10  ”
Labour b eg an ;  v e r t e x .
Head à t  o u t l e t  b u t  p a in s  s h o r t  and i n e f f e c t i v e .  
P u is e  84 , m odera te  volume and good t e n s i o n .  
"Tyram ine" i n j e c t e d .
P u ise  80, unchanged .
No change i n  t h e  f r e q u e n c y ,  d u r a t i on o r  s t r e n g t h  
o f  " p a in s "  s in c e  i n j e c t i o n  g iv e n .  C hloroform  
a d m in is te r e d  and d e l i v e r y  by fo rc e p s  to  head . 
P u ls e  76.
P l a c e n ta  e x p re s s e d ;  u t e r u s  w e l l  c o n t r a c t e d .
P u lse  76 , and m a in ta in s  i t s  a n te —partum  c h a r a c t e r .
59.
Parahydroxyphenylethylamine 0*01  gm.
+
0*005 gm.
Case 13.
, p r i m l p a r a .  P a t i e n t  v e ry  " b ig " ;  tw in  
p reg n an cy  d iag n o sed  on p a l p a t i o n .
1 0 ,0  p .m . Labour b eg an .
G*50 ” P u ls e  1 0 0 , m oderate  volume and s o f t .  P a t i e n t  anaem io .
7^35 " As p a in s  i n e f f e c t i v e  and p a t i e n t  s u f f e r i n g ,  d e l iv e r y
o f  c h i l d  u n d e r  c h lo ro fo rm  w i th  fo rcep s  t o  h e ad .  
"Tyramine" i n j e c t e d ,  0-01 gm.
7 .3 7  « P u ls e  92.
7*47 " P u lse  100 , l e s s  s l a c k  i n  c h a r a c t e r .
7^55 " P u ls e  100 , and s l i g h t  im provement i n  t e n s i o n  m a in ta in e d .
^ " P u ls e  as  ab o ve . U te ru s  i s  c o n t r a c t e d  on second f o e t u s ,
b r e e c h  o f  which can be  f e l t  h ig h  u p ,  w i th  i n t a c t
membranes. As no p a in s  w h a tso e v e r  s in c e  b i r t h
o f  f i r s t  c h i l d  and i n j e c t i o n  o f  "T yram ine" a n o th e r  
i n j e c t i o n  o f  0*005 gm. g iv e n  wi.th hope o f  in d u c in g  
u t e r i n e  c o n t r a c t i o n . •
8*15 " P u lse  9 6 , and as l a s t  n o te d .
8 .30  " As u t e r i n e  i n e r t i a  p e r s i s t s ,  membranes r u p tu r e d  and
l i v e  fem ale c l i i ld  d e l i v e r e d  by t r a c t i o n  on f o o t .
8 .3 5  " P l a c e n ta  e x p r e s s e d .  F a i r  amount o f  p o s t - p a r tu m
haem orrh ag e . P a t i e n t  i n  r a t h e r  a low s t a t e .  P u ls e  
v a r i a b l e  i n  r a t e  100  -  1 1 0 .
8 .45  " P u lse  100 , m odera te  i n  volume and s o f t .
8 .50  " U te ru s  w e l l  c o n t r a c t e d ,  p u ls e  as  above .
Comments; The most n o ta b le  f e a t u r e  i n  t h i s  case  was t h e  a b s o lu te  
f a i l u r e  o f  p .  hyd roxypheny le  th y la m i ne t o  promote 
c o n t r a c t i o n  o f  th e  u t e r u s  and e x p u ls io n  o f  2 nd f o e t u s .
40.
I .  E r g o to x in e ,  l / 5 0  g r .  (0*001S gm.)
I I .  P a ra h y d ro x y p h e n y le th y la m in e .  0 *0 i  gm,
. I I I .  E r g o to x in e .  l / 2 5  g r .  (0*00195 gm.)
J .  Mrs. a e t .  5 3 ,  h y s t e r i c a l .  7 .  p a r a . Case 14 . ( I )
P a t i e n t  had had " n ig g l in g "  p a in s  t î i ro u g h o \it  day  h u t  w ith  
no "show". Os s i z e  o f  h a l f - c r o w n  and d i l a t a b l e .  Confî-nement due .
9 .4 6  p .m . E rg o to x in e  l / 5 0  g r .  i n j e c t e d .
P u ls e  100, s m a l l ,  f a i r  t e n s i o n .
9 ,5 5  " P u ls e  100, somewhat f u l l e r ,  o th e rw is e  unchanged .
1 0 .5  " P u ls e  as ab o v e . No " p a in s "  w h a tso ev e r  s in c e  i n j e c t i o n
was g iv e n .
i i n
Next d a y ,  a t  4 .3 0  a .m . had some " p a in s "  w i t h  "show ".
1 .3 5  p .m . P u ls e  100 , s m a l l ,  f a i r  t e n s i o n .  P .h y d ro x y p h e n y l­
e th y la m in e  0*01  gm. i n j e c t e d ,
1 .4 0  " P u ls e  84, sm a l l  b u t  o f  s t r o n g e r  t e n s i o n .  P a t i e n t
drow sy , p ro b a b ly  from want o f  s l e e p .
1 .4 2  " P u lse  80 , improvement m a in ta in e d ,
1 .4 8  " P u ls e  v e ry  i r r e g u l a r ,  84 t o  104 and s m a l l e r  i n  vb lu m e .
2 .  0 p .m . P u ls e  s t e a d i e r ,  100 ,
2 . 5 "  As no s ig n  o f  u t e r i n e  a c t i v i t y ,  membranes r u p t u r e d .
41.
Case 14 oont
mil
L ab o u r  s e t  i n  20 m in u te s  a f t e r  r u p t u r e  o f  membranes.
4 .2 6  p .m . B i r t h ;  v e r t e x .  E rg o to x in e  l / 2 5  g r .  i n j e c t e d .
P u lse  100 , s m a l l ,  f a i r  t e n s i o n .
4 .3 1  " P u lse  82 .
4 .3 7  " P u ls e  80 . P l a c e n ta  e x p re s s e d .
4 .4 2  " P u ls e  80.
4 .4 8  « P u ls e  70 , d e c id e d  i n c r e a s e  i n  t e n s io n ;  no d i f f e r e n c e
i n  vo lum e.
4 .5 3  " P u ls e  64 . )
)
4 .5 8  " P u ls e  64 . ) S m a lle r  i n  volume and "v/iry" i n  c h a r a c t e r ,
)
5 .  5 " P u ls e  6 4 .  )
Next day, pulse 70.
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